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M 

_1_ 



L.B.D. NO. 



12.13 




-1 



-2 



-4 



-5 



NOTES: 

/^. CORRECT TAP SELECTED TO SET THE WiDTH OF S.GNIL 
MXRWT + AT 400± 10 NSEC 

A 
A 
A 



TABLE I 



CM-490 JUMPERS 



FROM 



M2- l4,M3-8 



TO 



C28.29 OR 30 



A 



-9 



-10 



-11 



-1? 



HONEYWELL 

INC, 

lA^P COMPUTER COr*TROL DIVISiOrN 
Old Connecticut Path F r a m in g I, a n . 1^ a s s 



DR. J. DOYLE (RAS) 



ENG. R Mg-M 
APP. fWjI-Ul 



DATE5-2-69 • 



?-^--<-'? 



i2'll~l'1 



PROJECT NO. 5^1291 



TITLE 
CSM- 160 
TIMING a CONTROL 



SIZE 

c 



DWG NO. 



70026922 - A 



REV. 



CSM-160 Timing and Control 
LBDNo. 12.14 
Dwg. No. 70 026 923 



16 



M 

_J_ 



LB.D. NO. 

12.14 



-1 



-2 



-4 



(INHBX +) 

Ll4C I Q MINHB4 

[_ I3G5]mxRWT + 

( XTIMS +) 

(WRITE-) 
C I3G6'] MWRIT- 
L I3G5]mXRWT+ - 

(XTIMS + ) 

(WRITE- ) 
[ I3G6']mWRIT- 
[^I3S3] MYRWT+ 
(YTIMG-H 

(INHBX4) 
Cl4CI l] MINHB + 
Cl3G5]MrRWT+ 
( YTIMO + ) 



[ 13G«JmWRIT- 
(WRITE-) 




27)0 MXWSW- 
(XWSW-) 




MXRSW- 
(XRSW-) 



32p- MXYRE- 

(XYRE-) 





Z60- MXYWE- 
(XYWE) 



MINHS-I- 
(INHBX + ) 



EzobsIyi 3- 
ZOASJy 13 + 



MUNSL+B 
(UNSL+B) 




[ I4C|QmiNHB + 
(INHSX4) 



MWIHB + 
(WIHB+) 



-6 



-7 



-9 



-10 



•11 



■12 



N0I£5: 

/l\ FOR FIRST 4K MEMORY BANK-X IS YI3-, FOR SECOND 4K MEMORY BANK-X IS YI3^ 

A " X" DESIGNATES MODULE LOCATION 

^ (XXXX) MNEMONIC USED ON WIRE LIST DOC"" 7025588 



\ 



HONEYWELL 

INC. 
ij^^^ COMPUTER COrsiTROL DIVISION 



DR. J- DOYLE (RAS) DATE8-27-69 



ENG. R. HENZEL 



PROJECT NO, 



^ 



g -Z 7-C<l 



\1.-IL-i'\ 



TITLE 
CSM-160 

TIMING a CONTROL 



SIZE 



DWG NO. 

70 026923 



REV. 



AJ 



CSM-160 Sense Amplifiers 
LBDNo. 12.15 
Dwg. No. 70 026 924 



17 



M 



ISS). NO. 



12.15 



-1 



A A 

BX06-Z2 MWSOI + 
A (SWOI+) 
/g\MWSOI- 

(swon 



TP 



/i\ MWS02+ - 



/k" 



[i3K2]mSTRB 

(STROBE-) 





^j-cy 



M-6VM«V SND 
32 34 7.6^3 



nr 



-MSWOI- 
(MMOIF-) 



■ MSW02- 

(MMOIF-) 



/^\ MWS03+ — t- 
'-T^ (SW03 + ) i 
/z\ MW303 *- 



(SW03-) 



^ MWS04+ - 
^ (SW04+1 

/jv MWS04- - 
■ — (SW04-) 



[I3K2"]MSTF!B-- 
(STROBE-) 




- MSW03- 
(MM 03r-) 



-MSW04- 

(MM0 3F-) 




[:3K2]MSTRB - 

(STROBE 



TP 

AmWS07H f- 14 

AMWS07 *— 16 

^— ^(SW07-) 

TP 

A MWS08+ — i— 

'—^ (swoe + ) 1 

AMWS08 1— 
(SWO 8-) 



n(3K2]MSTRB 

(STROBE-) 




-5 



-6 



-7 



A MWSII + • 
' — ^ (SWil+) 
MW S I I - 
(SWI I-) 



4' 



A MWSI2 + 
(SWI2+) 
A MWSI2 -■ 
(SWI2-) 

tl3K2JMSTRB- 
(STROBE- ) 




M-6VM+6V GNO 
32 34 7.6,33 C 



ur 



— MSWII- 
( M M IIF-) 



- MSWI2- 
(MM J2F-) 



A, 



AX MWS09 + 
' — ' (SW09 +) 
A, MWS09 - 
(SW09-) 

A. MWSIO + 

(SWIO+ ) 

A^ MWSIO- 

(SWIO-) 

Ql3K2jMSTRB- 
(ST R OBE-) 




-9 



-10 



-U 



-12 



NOTESl 

/\ BX04 a BX06 ARE CORE STACK CONNECTOR LOCATIONS. 

^ MWSOl MWSI2 INTERNAL CONNECTIONS ON CORE STACK. 

^ (XXXX) MNEMONIC USED ON WIRE LIST DOC* 702558 



fro 

|«CC) 

>^ 

I r 



HONEYWELL 

INC. 
(WCl COMPUTER COMTROL DIVISION 
Old Connecticut Path, Framineliam. Mat* 



DR. D. HAMEL 



ENG. a(^^jul,-^— 



APP. 



H\i 



ZL 



DATE '/i/f 



i-vt-<.n 



(L-lL-t.'^ 



PROJECT NO. 5^291 



TITLE 
CSM- 160 

SENSE AMPLIFIERS 



SIZE 



DWG NO. I REV. 

70026924 JA 



CSM-160 Inhibit Drivers 
LBDNo. 12.16 
Dwg. No. 70 026 925 



M 

_l_ 



LBX). NO. 



12.16 



[08L3]woS + \ 
(M08FF+) 



Q0 8M3I]W0 7+ \ 

(M07FF+) ' 



[oaEe"]wo54-\ 

(M05FF + ) 



[;08F8jW0<l+ \ 

(M04FF+) ' 



[|4CI|]MINHB + 

[INHBX 



[l4p7]MUNSL+a 

(UNSL+B) 
r0 8H8]«03+\ 
(M03FF+' 



n08M8]wOI + S 
(MOIFF + ' ' 



(l08K8]W0Z+ \ 
I M02FF+1 



[0 8B8JW06+S. 

(M06FF+) 




A.. 



I I i MZWXX+ 

LfcXxJ IZWXX+) 



CORE 
STACK 



Q08H?]]W09 + ^ 
(M08FF+1 



(MIEFF+) 



Q08F2j WIO+N 
(MIOFF+) 



Q|4CI|]mINH34 
I INHBX+) 



r Mpg'JMUNSL+C 
(UNSL+C) 



[ 08D2],WII+\ 

(MIIFF + ) 




BIT 
XX 


MRZXX-t- 


MZWXX- 


UZWXX+ 1 






CM-305 


STACK 


STACK 


CM-3a4 


01 






8X07-30 


CX06-0I 


CX06-03 


cxoa-os 


02 






[ aa 


BX06-3I 


BX06-32 


if - 


03 








OS 


BX06-02 


BX06-0I 




19 


04 








06 


AXOS-29 


AX06-3I 




02 


05 








32 


CX04-04 


CX04^02 




07 


06 








24 


8X04-31 


BX04-32 




01 


07 






\ '' 


BX04-02 


BX04-0I 




04 


OB 






BX07-04 


AX04-32 


AX04-30 




06 


09 






BX08- 04 


CX04-08 


CX04-05 




30 


10 






32 


AX04-28 


AX04-26 




31 


1 1 






, ^* 


CXOS-OS 


CX06-0T 


27 


12 






Bxoe-12 


AX06-2S 


AX06-27 


CX08-2I 



-I 



-2 



-4 



-5 



-6 



-7 



-10 



-11 



■ 12 



NOTES! 

/\ TYPICAL CONNECTIONS FOR INHIBIT DRIVERS. 

/\ (XXXX) MNEMONIC USED ON WIRE LIST DOC #7025588 

A 
A 



o 0;, 

1 
I'' 



HONEYWELL 

INC. 
(/^' COMPUTER CONTROL DIVISION 
Old Connacticut Path. Framineliam. Masc 



DR. D HAMEL 



ENg D DAVIES 



DATE '/jq/ti • 



s 



PROJECT NO. 59291 



-J2^ 



TITLE 

ICM-160 

INHIBIT DRIVERS 



SIZE 



DWG NO. 



70026925 



REVT 

A 



CSM-160 X Selection Sinks and Switches 
LBD No. 12.17 
Dwg. No. 70 026 926 



19 



[2l4C9j MXY*E- 

(XYWE-) 

[l4C7] MXRSW- 

(XRSW-) 

LlSMl] MBSV- 

(MBSyX-J 

[07bGy0 1- ■ 

, MAD16- 
C00G4JMARP-A ■ 

(MADCL-X) 



Q07EljY02- 

(MADI5-) 



[0?J|J Y03- 

1-M4DI4-) 



ri4PI0"]MWIHB + 
(WIHB-H 



-MXDOI (XDOIl 

-MX003 (XD03) 

MXDOZ (XD02) 



K 

I 

-MXD05 (XD05) 
-MXD07 (XD07) 
-MXD06 (XD 06) 
XIJ08 (XD08) 



M4 1 

1 ' 


. — — ^— 


13 


No-! 




ll 


> 


^6 




|. 


L> 1 




1 

1 








J 




Ml 


1— - 








, 





M 
I 

-MXD09 (XD09) 
-MXDII (XDII) 
-MXDIO (XDIC) 
-MXDIZ (XDI2) 



LBJ). NO. 



12.17 



M + IS.SV 
_[_ CXQg 

fciii-se4 12 



^ i4CdJ MXYRE- 

( X Y R E -) 

[l4C6n MXWSW- 

(X WSW-) 



L0rMI]Y04- ■ 

L COG4J MARP-A ■ 
i MADCL- X)' 



[^07P|] YD5- 
(MADI2-) 



[07E4] Y06- 
( M ADII-) 




-1 



-4 



k!XB05 (XB05) 
MXB06 (XB06) 



-9 



'10 



■11 



-1? 



NOTt»l 



/\ (XXXX) MNEMONIC USED ON WIRE LIST DOC * 7025588 

A 
A 
A 












HONEYWELL 

INC. 
i^S. COMPUTER CONTROL DIVISION 
Old Connacticul Path. Fr*m>ngham. Mats 



DR. 0. HAMEL 



ENg •& G-AynftiQ 



APP. 



i'^^^-y^ 



o*TEyy<, 



LLz^ 



PROJEa NO. 59291 



TITLE 

CSM-160 

X SELECTION 
SINKS 81 SWITCHES 



SIZE 

c 



DWG NO. 

70026926 



rEv" 



A 



CSM-160 Y Selection Sinks and Switches 
LBDNo. 12.18 
Dwg. No. 70 026 927 



20 



CSM-160 X and Y Selection Diode IVIatrix 
LBDNo. 12.19 
Dwg. No. 70 026 928 



21 



M 

-L. 



LBJ>. Na 



12.19 



[l7ai]MXDOI ^5) 

(XDOI) ^-'^ . 
[178 I J MXDOi (l») f 

(XD02) A ^^ 



«XOg 

— — f — 



( X D 3) 
[I7SI] MXOOS (35)- 
[|7S|]mXD04 (m)— 
(XD04) 



A 

7 « 



2 -X44 
S - X34 

4 - X4S 
9 - XS2 

9 -X62 

10 - X42 
I I - X«0 
12 -X»0 



*X04 

tr© 



[|7J|]mX009 (SJV— 

[|7jiJmxoo* kiy 

(XD06) ^-^ 



AX06 

f 



-XI3 
-X3 
-X15 
- XI 
-XSI 
X2I 
-X29 

-xn 



«) 



(YDOI) _^ 

[I8GI JMYDOI (m- 



exo4 



[|8G|]kYD02 ^i\ 



( YD02) 



cxo« 

r-® 



[I8G1] MY003 (») i j- 
[iaGl]MYD04 Q i 



- YIS 
-Y3 
-YIS 

- Yl 

- YSI 

- Y2I 
-Y2» 



3: 



(XD071 

[i7ji]mxoo7 ^y- 

ri7jGMX00B(26) 

(XDOB) 



(YD08) 

[lajijMYDOsne) 

DeJl]MY006 (i^ 

(YD06) 



*X04 




-X40 
-X3« 
-X46 
-X36 
-XSg 
-XS2 
-X8S 
-X54 



3: 



o 



1XDU9) >-^ 

[l7Ml]MX009 Q«)- 



[I7MQMXDI0 (T) f 

(XDIO) 



-X9 

-X7 
-XII 

-x» 

-X27 
-XI7 
-X29 
-X23 



CX04 



■<D 



CX06 



<D 



■YS2 
•Y4« 
•YS4 
■Y44 
■YSO 
•Y60 
■Y42 
'Y«2 



-© 







(YD07) 
ri8Jl]MYD07 ^2). 

DsJllMYOoa (23)—— 

( Y DOS) 



3 



Y9 
-Y7 
-Yll 
-YS 
-Y27 
-YI7 
-Y2S 
-Y2S 



(XDII) 
[l7Ml]MXDII Q- 
[|7M|]MX0I2 (T4) 

(xDie) 



(YD09) ^,^ 

[|8M|]MYD09 m)- 



-XI2 
-X2 
-XI4 
1 t-XO 
I -X30 

10 -X20 

11 -X2B 
12-XIB 



CX04 



14 



^0) DsmjMYDio (9)- 



Y3S 

-Y4« 

-Y38 

-Y40 

Ya4 

Y9« 

Y92 

'Y98 



■<!) 



<D 



(YDIIJ 
leMIJM 
[|8M|]MY0I2 C]y 



08mi]mydii (T^ i 4- 



-Y4» 
-Y38 
-Y49 
-Y33 
-Y6S 

Y4S 
-YGl 

YSI 



(YDI2) 



xse xss 



XSO X62 



Y5T Y99 



(XBOI 



X94 X92 



XSO X4S 



(YBOI) 



Y9B Y93 



(^irGizJ MXB02 
(XB02) 



0— i i i -I 1 i 1 1 Cl8SI2]«YB02 ®— 1 1 1 i 1 1 1 



X40 X46 



X44 X42 



(YB02) 



Y4I Y47 



(XB03) 

Ll7JI2] MXB04 (23\ 
(XB04) 



X38 X3e 



X34 X32 



( YB03) 



Y39 Y37 



i i i i i 1 1 1 L,8.2]MYB04 ®-l i i— i 1—4 I 



X7 X5 



[I7MI2] MXB09 ^3)- i 1 i i i I 1 I 



(XBoe 
L17M12] KXB06 (ay 

(XS06) 

[J|7P8]mXB07 ^3)- 
(XB07) 



(YB04) 

l_\(IUI22 MYB09 
(YBOS) 



»X04 

<3) 



S 7 



-X4S 
-X39 
-X49 
i -XSS 

I -xss 

10 -X43 

11 -XSI 

12 -XSI 



■^ 







CX08 



— YO 
-YI4 
-Y2 
— YI2 
-YIS 
IO[-Y29 

11 -Y20 

12 -YSO 



s® 



-@ 



D7Gi2]MXB0i (^ i 1 1 i i i i 1 [leoizjMYBOi (27) i 1 i 1 i i j I 



[:i7JP2]MXB03 (Jb) 1 i i 1 1 i i 1 [l8JI2]l»IYB03 (sS) i i i i j j j I 



(XDI3) 

[17P3]MX0I3 Qy- 



[I7P33MXDI4 (sV 
( XD I 4 ) 



(XDI5 ) 
[|7PS]MXDIS ^\ 

Ci7p5]mxdis Co)— 

(XDI6) 



(YDI3) 
[laPSjMYOIS Q- 



-S) [|8P3]myDI4 (TV 



AXOS 

f— 



1 -X8 

1 -xs 
I -xio 

i -X4 
I -X2« 
-XIS 

11 -X24 

12 -X22 



CX04 



14 
2 
3 
4 
S 
9 
10 
II 



CispsJmyois (7) i — [- 

[^18P5]MY0I8 ^s) » 

(Y0I6 ) 



-Y4I 
-Y39 
-Y47 
-Y37 
-Y59 
-YSS 
-YS7 






-X4I 
-XS9 
-X47 
-XS7 
-XSS 
-XSS 
XS7 
XSS 



CX08 



8 7 

que 



-Y4 

-YIO 

-YB 

-Y8 

-Y22 

■Y24 

■YIS 

-Y2S 



-© 







*ICX04 



YS Y4 



© 1 1 1 1 i 1 1 I 



AVM AUd A^* Aai A* All AIS 

i 1 i 1 1 I— I 



[i8mi2]mybos (S\ i i i i 1 i j I 



X23 XI7 



(YB06) 



XI9 X2I 



Y22 YIS 





rrtr. — ^ 




1 


: :: :: 




i :; 


7 


:::v. 


— 1 \ i m 


= w 



• s 

■9 

-10 



4 i i i i 1 [ 1 L.BPa>YB07 @-l i L—i 1 i i 



14 7 

TYPICAL F-08 FLAT P«C CONNECTIONS 



X57 



XSS 



D7P10J ttXBOB ^4) i i 1 1- 

(X B 8 ) ^-^ 



X2S X27 



4 i I 



X29 XSI 



(YB07) 



QiaPiojMYBoa («)- 
(YB08I 



24 Y2S Y28 Y30 Y38 Y36 YS4 

1 I 1 T 1 i 1 



(Ml THRU MIC) 



MOTtll 

^\ tU pin No of flat P»C (F-08) 

A Qb) pin No. of stack CONNECTOR. 

A\ (XXXX) MNEMONIC USED ON WIRE LIST DOC** 7025688 



^ 



HONEYWELL 

i^S. COMFUTCR CONTROL DIVISION 
Old Connactlcut Palh. framlnoham. Ma«« 



DR. O.HAMEL 



IHQ. 2 &Ar MPvM 



APP. Jx '.^ .^ 
PROJECT NO. ??29i 



MMIM 



i--i.'b-C-7 



"--"■-fc'' 



TITLE 

CSM-160 

Xav SELECTION 
DIODE MATRIX 



-1 



-2 



-3 



-4 



-5 



-7 



-8 



-9 



-10 



-11 



-12 



sizF 

c 



DWG NO. Jftjy^ 

70 026928 . A 



Cable Chart 
LBD No. 12.20 
Dwg. No. 70 026 929 



22 



M 



L.B.D. NO. 



12.20 



A 



[OSNS] WOH-A - 

[07M4] Y08- - 

LOSHS] W03+- - 

Q07E4j Y06- - 

[08M2] W07+ - 

|1|5L9]mSWI2- ■ 

[OTMl] Y04- - 

[080S] W05+ - 

[|5P9]MSWI0- ■ 

[08DZj WII+ ■ 
tl 5P4]mSW08- 
Q|4H5] YI3+ (MBANK-A) 
QOSHZ'] W09 + 
|_I5L4] MSW06- 



AXOI 1 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


It 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 



- W02+ [.C8K8] 

Y07- [07J4j 
W04+ [08F8] 

Y05- [^07Pl] 

WOB+ HOSKZ] 

MSWI 1— [l5L8] 

Y03- Ij)7J\~] 

W06H- QOBBB] 

MSW09-[^I5P8] 

Y 2 - IJO 7 E I J 

YOl- [07B l] 

WIO+ [08F2] 

MSW07-[l5P3] 

(MBANK-B)|J4H5] 
YI3- 



A 



dl 5 L 3l MSW05- 
[08B2J WI2 + 
IJ07P7] YI2- 
ri5G3T MSW03- 
f07G7] YIO- 
[07D7]y09- 
[|5C4Dk|SW02- 



Ll3G6ll MWRIT- 
C|3mO MBSY4 



AX07 1 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


1 1 


12 


13 


14 


IS 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 



■MBANK-A [l 4H5] 
MSW04- l_\ 564] 

Yl I- [.07K7] 

MARP-A [0064] 

MSTRB— [13L33 

MARP-A 1^0004] 

MXRWT + [| 3S5] 
MYRWT+[|3G3 J 







AXD2 






1 


2 


_ 


JSLS] MSW05- 




3 


4 


-MSW04- [158*] 


[08B2]WI2 4- 




5 


8 


- 


[^07P73yI2- 




7 


a 


- Yll -[07K7] 


Q|5G3JmSW03- 




9 


10 


- 


[07G7]YI0- 




1 1 


12 


- MARP -A [0064^ 


[07 07] Y09- 




13 


14 


- 


[.I5C4JMSW02- 




15 


16 


I- MSTRB-[l3L3j 






17 


18 


- 






19 


20 


- MARP-A[00G4] 


[|5C3]mSW0I - 




21 


22 


- 






23 


24 


- MXRWT + [|3G5] 






26 


26 


- MYRWT+[l303] 


[13G6]MWRIT- 




27 


28 


- 






29 


30 


- 


[iSMl] MBSY + 




31 


32 


- 



I /o 

CONNECTOR 



PANEL 

CONNECTOR 

(A) 



[osNe] woi + - 

[07M4j Y08- 

CobhbHwojh- 

[07E4J Y06- 
[08M2]*07 + 
[15L9]MS*I2 - 
L07M|]y04 -■ 
[0aDB]W05+ ■ 
[_I5P9]MS«II0- ■ 

[_08D2J«I I + 
[|5P4]mSW08- 
[l4H5]8ANK-8 - 

[.OeH2] «09 + 
[l5L43«IS*06 - • 



AXOO 1 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 


13 


14 


15 


16 


17 


IS 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 



W02 + [0BK8j 

Y07- [p7J4] 
*04 + lpBF8] 

Y05-Q07PQ 

W08+[beK2] 

MSWII-[|5L8_] 

Y03-C07J|J 
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(CCNT— «-COI) 



ADD W REG. 
BIT I TO CARRY 

FLIP-FLOP 



COUNT COUNTER 
(CCNT — ► COI ) 

SHIFT "W" REG-(WSHF) 

ADSUM » WI2 

(CARRY » ADCRY) 



IS THIS THE 
IZTH. SHIFT? 



MEMORY 
WRITE CYCLE 



(MREAD-MCI) 



CARRY OUT OF HIGH 
ORDER BIT 



(IS CARRY SET) 
(WOI'ADCRY) 



YES 



ADVANCE P 
COUNTER BY ONE 



(PAOVl 





-3 



-4 



-5 



-6 



-7 



-9 



-10 



•U 



-12 



P 



NOTES: 

A 
A 
A 
A 
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MARP- 
WR- 



4SHF + 
WSHF + 



NOTES; 

A 
A 
A 
A 



ADD, ANA 



TEI TE2 TE3 



-TE4 (10 PULSES)- 



TFI 
-H TES 



r^. 



r^. nv 



/■ 



"Y 



-//- 



(II COUNTS 1 



^^ 



"V 



V 



ADCRY NOT USED 
DURING ANA 






/ 

V^' — 



I^ 



(12 PULSES)- 



/_L_, 



TF2 
TE6 



y 



AY_AX^^"\ 



• START NEXT FETCH 



x 



IF ADCRY+ LEFT SET, OVERFLOW SETS 
AT TF1 TIME OF NEXT INSTRUCTION 




M 

_l_ 



F.T.D. NO. 

12.79 



ADO ACCUMULATOR 
REGISTER BIT ONE 
AND WORKING REG. 
BIT ONE 

I ADSUM) 



SH IFT ACCUMULATOR 
AND WORKING REG. 

SUM fcAia 

CARRY ► ADCRY 



ANA, ADD 




RESET WORKING 
REGISTER 



MEMORY READ 
CYCLE 



(MCI- MREAD) 
( M-»W1 



COUNT COUNTER 
TWICE 



CCNT — »COI 



START FETCH 
OF NEXT INST. 




SHIFT ACCUMULATOR 
AND WORKING REG. 
SUM ►AlZ 

lAOl ■ W0I-»AI2) 






fl 
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PROJECT NO, 



TITLE 
ADD AND ANA 

FLOW AND TIMING 



SIZE 

c 



DWG NO. 

70027851 



-1 



-2 



-5 



-7 



REV. 



-10 



11 



-12 
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M 
_l_ 



FT J). Na 



12.80 



JMP, JST 



JUMP IJMP) 



JMP- 
TCLK + 


TEI 162 


TE3 TFI TF2 

\- \^ r- 
















RSFP- 


"A 


^ 






IF INTERRUPT RETURK 






^ 




/ 


FLIP-FLOP SET 


(PI3 TOBOIl 


\ 


/ 




/ 














PR- 




\ 


^ 


/ 














BFZ- 






~\ . 


'^ 














YTP- 






\ / 






ITRFF+ 






\=^ 


-DURING INDIRECT JMP 
















TSFI- 






^^ 


_.x^ 















JUMP STORE (JST) 



TCLK- ' 


TEI 


TE2 

/ ^ 


TE3 

/ 


TE4 


TE5 


TE6 




MARP- ' 

WR- 
















\ / 














RBFP- 


~\ 


^^ 




















RBTW- 


\a 


J 






1 
IF INTERRUPT RETURN 






^ 




/ 


FLIP-FLOP 


SET 




(PI3 TO BOIl 


\ 


/ 




/ 
















BFZ- 






\ 


// 
















MCI-f 


/ 


\ 




















PR - 




~\ 


^ 


















YTP- 






\^ 


J 








P4DV- 


^y^ 


A 




















ITRFF-I- 








V 


- DURING INDIRECT JST 




















TSFI + 




"A^ 


















MREAD-f 


\ 




















r' 



IJM P) NO/ 

(JST) N0| IS IT INDIRECT? 

(TICVLI 



YES 



IS INTERRUPT 
RETURN FLIP-FLOP 
SET? 



TRANSFER PI3 TO BOI 
IAJ323) 




"(jmpT| 



RESET WORKING 
REGISTER 



PLACE CONTENTS OF P 
COUNTER IN "W" REGISTER 



(RBFP.RBTWI 



MEMORY WRITE CYCLE 



(MCI-MREAD) 



RESET PROGRAM 
COUNTER 



PLACE CONTENTS OF 
"y" REG- (BITS 1-12) 
"P" COUNTER (BITS 1-12) 
YOl- 12 — • POI-12 
(YTPl 



TRANFER Z RFfi. 
TO BANK REGISTER 
AND "P" COUNTER 
ZOI— »BOI 
Z03— ►PIS 
(BFZI 



RESET INTERRUPT 
RETURN FLIP FLOP 



J 



-1 



-2 



-3 



-4 



-6 



-7 



-9 



-10 



-11 



-12 



NQTIfS: 

/\ NOTE DURING INDIRECT FETCH CYCLE 8CI WAS PLACED IN Y 13 AT THIS POINT IN THE INSTRUCTION 



PI3 AND BOI HAVE BEEN SWAPPED ie, BOI— »PI3. PI3 — »BOI 



A 
A 
A 
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OCA, TCA 



OCA ADCRY+ 



TCA ADCRY+ 



A 



r, r r 



y 



\ ^\ /IVw^x 



TE4II0 PULSES)- 



I I COUNTS)- 
\\Z PULSES)- 



"Y 



AV- 



-A V- 



/"v_yA_^\_ 



-^ 



-START NEXT FETCH 



\. 



LGR . rar.ar; 

TE4 • 




ARS,LGR SETS OVERFLOW 
WHEN ONE IS SHIFTEO OUT 
OF ACCUMULATOR 



NOTES; 

A 
A 
A 
A 



M 

I 

OCA . TCA 



F.T.D. NO. 




r 



\ 


COUNT COUNTER 
TWICE 


/ 


(CCNT-»-COI) 


1 

_OCA 1 TCA 




SET CARRY 
( AOCRY) 



SHIFT AOI THROUGH 
ADDER. COMPLEMENT 
OF AOI TO AI2. 
COUNT COUNTER. 
(ASHF.CCNT) 



ADD ACCUMULATOR 
REGISTER BIT ONE 
TO CARRY. 

lAOl) 



t I L_____j ;_ 



SHIFT ACCUMULATOR 

lASHF) 
ADSUM — ► AI2 
CARRY — ►■ ADORY 
COUNT COUNTER 
(CCNT— »-COI) 



L_ 



n 



<IS THIS THE \ Y 
10 TH. SHIFT? ) 

ICEE4) J 



START FETCH OF 
NEXT INSTUCTION 



(TSFO 



_ NO 

OCA 



10 /' IS THIS THE ~\ 

:r \ IZTH.JHIFT ^ 




RAR. LGR. ARS 




PLACE LOW ORDER 
4 BITS OF "W" REG. 
INTO COUNTER 

(RSFWL RBTC) 



COUNT COUNTER TWICE 
(CCNT ►•COD 



SHIFT ACCUMULATOR 

END AROUND 

AND COUNT COUNTER 

AOI -AI2 

lASHF.CCNTI 



12.81 



iZ 



SHIFT ACCUMULATOR 
AND COUNT COUNTER 

AOI ► ADOVF 

»• A 1 2 

(ASHF.CCNT) 



SHIFT ACCUMULATOR 
AND COUNT COUNTER 
AOI ►ADOVF 

CPREAO SIGN FROM LEFT 
SIGN — ► AI2 

(ASHF.CCNT 




-1 



-3 



-5 



-6 



-9 



-10 



-11 



-1? 



ARS_J 



u 
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motes: 



HLT.CRA.XNH.ENB.TAB A.ITR A 



HLT TRUN + 



INT. 

ENB. FLOP 



r^ 



V 



"Y 



f^ 



v 



7^ 



BANK REG" 
RESET 



Z REG 
RESET 



"Y 



Y 



"V 



y 



y 



"V 



j^^ 



X" 



/" 



ITS, TBA 



A 



f^ 



\_ 



/ 



r^ 



"V 



"Y 



f 



"V 



/\ OPTIONAL INST USED WITH 8K VIR30N, «ND HAS THE EFFECT OF A NOP IN 4K 
^\ OPTIONAL INST USEU WITH SK VIRSON, AND HAS THE EFFECT OF A CRA IN 4K 

A 
A 




M 

I 



HLT. CRA .INH.ENB.TAB.ITR 




RESET RUN FLIP 
FLOP, STOPPING 
TIMING ANO ALL 
OTHER OPERATIONS 
(TIFI.THUN) 



RESET THE 
ACCUMULATOR 



RESET INTERRUPT 
ENABLE FLIP FLOP 



SET INTERRUPT 
ENABLE FLIP FLOP 



(C3I32) 



A 



RESET BANK REGISTER 
(A2420) 



PLACE CONTENTS OF A 
REGISTER BIT ONE 
INTO BANK REGISTER 



R A 




PLACE CONTENTS OF A 
REGISTER BITS I AND 3 
INT0"2"rE6ISTER AND 
SET INTERRUPT RETURN 
FLIP FLOP 
(ZFA.ITRFFl 



ITS. TBA 



A 



RESET THE 
ACCUMULATOR 



PLACE CONTENTS 
OF BANK REG. 
INTO "A" REG. 
BOI— » AOI 
(BTA+I 



A 



PLACE CONTENTS 

OF "Z" REG. INTO "a" REG 

ZOI— »AOI, Z03 ►A03 



H 



" 





PLACE CONTENTS 
OF PI3 INTO 
BANK REGISTER 




HONEYWELL 

INC. 

tj^l COMPUTER CONTROL DIVISION 
Old Conneclicut Path. F r a m i n g h a m Mass 



DR. D HAMEL 



ENG. C LONG 



APP. 



DATE 



12/3/89 



PROJECT NO. 59 291 



F.JD. HO. 

12.82 
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INH,TAB,ITR.HLT,ENB 

CRA.TBA,XTS 

FLOW AND TIMING 
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SIZE 
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M 

_l_ 



FT.D.Na 



12.83 



-1 




SKIP ">/■ 
LINE '\- 



NOR INA, SPL, SMI, SZE, SNZ.SOV.SNO, SKP 

TE I TE2 TE3 TE4 TES 



V 



t:^ 



r^ 



r^ 




OCCURS WHEN SKIP CONDITION TRUE AND FOR SKP 



IF SKIP LINE NOT TRUE AND FOR NOP 



"V 



IS SKIP LINE TRUE ? \ YES 
(SEE TABLE FOR SIGNALS/ 



NO OPERATION 
RUN THROUGH 
TIMER ONLY 



ADVANCE 

PROGRAM COUNTER 
BY ONE 



ADVANCE PROGRAM 
COUNTER BY ONE 



I PADV) 

— -r 



(SOV, SNO) 



OVERFLOW RESET BY 
INSTRUCTIONS THAT 
TEST IT (SOVKSNO) 




-2 



-5 



INSTRUCTION SKIP LINE 


SPL 


AI2:0 




SMI 


M2- 1 




SZE 


A:0 




SNZ 


A=0 




SOV 


ADOVF+ 




SNO 


ADOVF- 




SMZ 


SMI + SZE 


SPN 


SPL'SNZ 



-7 



STL 



STL 



TCLK+ ' 


TE 1 


» TEZ 

^-1 V.J v_ 


j~\ r 


TE3 

/ ' 


TFI 

r 






TEZ + 


J 












STALN- 


/////// 




~\ 


TSFI + 




1 t 














IS EXTERNAL LINE = I ? 



HOLD UP TIMER 
IN TIME TWO 



ALLOW TIMER 
TO CONTINUE 




-9 



-10 



•11 



■12 



NOTES; 

A 
A 
A 
A 
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M 

_l_ 



F.T.D. NO. 

12.84 



KDBOI- 
KDB06- 

KINAL- "I 

KOTAL- 

KTSTL- 

KOCPL- 

KSMKL- 

KDBOI-I- 
KDBI2+ 




(NOT USED FOR _^.„„ . 
OCP OR SMK) RE'>1'' + 



STRB- 
SMK- 



r\ r\ r\ r 



OUTPUT DATA FOR ,OTA 
OCP, SMK VALID HERE. 



r\ r\ r\ r 



SET HERE IF 
(TSTLN) TEST LINE IS TRUE" 



"V 



INPUT DATA FOR INA 
■ VALID HERE. 



IF READY NOT SET ■ 



i!s: 



^ 



X 



V 



^"V 



\ r\ r^ 



T 



J 



CABLE DELAY IS NOT INCLUDED 



SELECT DEVICE ADDRESS 
(KDBOI KOBOS) 



ENABLE INA LINE 



RESET ACCUMULATOR 



IS TEST tlNE TRUE? 
(TSTLN) 



ENABLE OTA LINE 
TRANSFER "A" TO 
DATA BUS 

(KOTALHKDBFA) 



SET READY FLIP-FLOP 
(READYI 



TRANSFER DATA 
BUS T0"a" REG, 
KOBOI - KDBI2 
(RBFDB.RBTA) 
advance "p" COUNTER 
(PADVI 



NO 



ENABLE SKS LINE 




SET READY FLIP-FLOP 



ADVANCE P COUNTER 



OUTPUT STROBE 
(STRB) 



OCP 
(SMK) 



ENABLE OCP (SMK) LINE 
(KOCPL)(KSMKL) 



OUTPUT STROBE 



(STRB) 
(SMK) 



OUTPUT STROBE 
(STRB) 




-1 



-3 



-4 



-6 



-7 



-8 



-10 



11 



-12 
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M 

_J_ 



F.T.D. NO. 



12.85 



RBTYU+ 
RBTYL+ 



n. T' 



A 



SPROCKET+ 
(LDB09) 



DATA + 
(LDB0l-*-LDB031 



^\ 



M\ ZB z:x 



y 



^ LOAD 

TF4 TF5 



•ONLY IF (COI» COZ- FBLNK- 



\ 



DURING BLANK OR IGNORE CODE 



\. 



N«— -MEMORY WRITE CYCLE 



-DURING BLANK OR IGNORE CODE 



v 



"\ 



/i\ LOAD SPROCKET TIMING 



-DATE READ HERE 



1 \ 



READER 
SIGNALS 




S LOAD SWITCH ON ? 



FORCE STA INSTRUCTION 
IN "f" REG- 

iFTs-Fli-FIO-FOB) 



NO / HAS START SWITCH 
BEEN DEPRESSED? 



SET RUN FLOP 

(TRUN) 

ACTIVATE LOAD LINE 

(KLOAOl 




1 1 



S SPROCKET TRUE? 
(LDB09) 



SET SPROCKET STORAGE 
FLIP-FLOP 



START DUMMY FETCH 

CYCLE 

RESET SPROCKET 

STORAGE FLIP-FLOP 

(TFII 



TRANSFER P COUNTER 
TO "y" REGISTER 

(RBFP, RBTYU.RBTYL) 



YES 


f IS IT A BLANK CODE OR 
\ IGNORE CODE ? 
^(LBLNK) y 








NO 




SHIFT "a" REG. THREE 
PLACES RIGHT 
AI0,AM,AIZ:0 
COUNT THE CHARACTER 
lASHF) (CCNT) 






' 








IS THIS THE FOURTH ' 
I CHARACTER? j 

Vfcoi C021 y 


YES 


ADVANCE "P" COUNTER 
(PAOVl 




• 




NO 










TRANSER DATE FROM 
DEVICE TO"A" RES. 
LOBOI-03 TO AIO-12 
ILTB, RBTAl 


















ENTER EXECUTION CYCLE 
FORCED STA INSTRUCTION 

(TED 
















RESET "W" REG. AND 
PLACE "a" REG. IN "w" REG 
(RBFA.RBTWU, RBTWL) 


" 










— FORCED STA. INSTRUCTION 




"w"REG. TO MEM. 
MEMORY WRITE CYCLE 

(MCI MREAD) 


- 











IS IT A STOP BIT? 
(LDB07) 




-1 



-2 



-3 



-6 



-10 



■U 



-12 



NOTESi 



/l\ TIMING SHOWN FOR A 400 CHARACTER PER SECOND, PAPER TAPE READER. SEE INTERFACE 
MANUAL FOR LOAD MODE TIMING 

/^ TIMING SHOWN FOR I CHARACTER. THE SEQUENCE REPEATS 3 ADDITIONAL TIMES TO FORM A WORD. 
THE FORMING OF WORDS CONTINUES UNTIL A STOP CODE IS ENCOUNTERED. 



A 
A 



HONEYWELL 

INC. 

(M^ COMPUTER CONTROL DIVISION 
Ola Conneclicul Path. Framingham Mass 



DR. D HAMEL 



ENG. C LONG 



APR. 



DATE 



PROJECT NO. 59291 



TITLE 
LOAD 

FLOW AND TIMING 



SIZE 

c 



DWG NO. 

70027857 



REV.' 



Honeyvirell computer control division, framingham, mass, ouoi 



printed in U.S.A. 



